On the basis of genetic, physical and molecular characteristics, transmissible plasmids have been divided into two kinds: (i) where the transfer genes are an integral part of the other genetic -determinants (plasmid co-integrates) and (ii) where the transfer genes are part of a separate plasmid so that the *rest of the genetic determinants are transmissible because of the transfer plasmid (1, 2). In the latter case, in the absence of the transfer plasmid, the genetic determinants usually replicate as a nontransmissible plasmid, which therefore constitutes a component of the total plasmid aggregate. Very little is known, however, about the specificity of Pseudomonas transfer plasmids, their interaction or compatibility with other plasmids, and the ability of nontransmissible plasmid components to be transferred by other plasmids besides the transfer plasmid. We have recently demonstrated that the naturally-occurring transmissible plasmid OCT, which confers ability to degrade n-octane, can be dissociated into a nontransmissible OCT plasmid and a transfer plasmid termed factor K (3) . In this report, we describe the occurrence of another transmissible plasmid, MER, responsible for conferring resistance to mercury ions, as part of the OCT plasmid aggregate. The compatibility and interaction of these components with a number of other degradative and drugresistance factor plasmids found in Pseudomonas have also been studied.
MATERIALS AND METHODS
Strains and Their Growth Conditions. Most of the methods describing the composition of various media and growth conditions of the strains have already been published (4, 5) . The relevant genetic properties of the strains described in this report are given in Table 1 . The strain of P. oleowrans referred to here has been shown to conform to the properties of P. putida biotype A as described previously, and has been designated as P. putida strain 244 by Stanier et al. (5, 6) .
Curing and Transfer of the Plasmids. The methods employed for curing and transfer of the plasmids have been enumerated elsewhere (4, 5) .
Determination of Resistance to Mercuric Ions. For determination of resistance to different concentrations of a mercury salt, about 107 cells were inoculated in 5 ml of L broth containing different concentrations of the salt and grown for nearly 48 hr. at 32°on a shaker. For the selection of MER+ exconjugants, the donor-recipient mixture containing about 1 to 2 X 107 cells of each type was plated on glucose-minimal plates containing appropriate supplements and 25 ;&g/ml of HgCl2. Use of lesser concentrations of HgCl2 would usually allow patches of growth even on the control plates.
RESULTS
The dissociation of the OCT plasmid into a transfer plasmid (factor K) and a nontransmissible plasmid specifying the degradation of octane has been demonstrated previously (3) . It is possible to cure either of these two plasmids independently to obtain OCT+K-or K+OCT-segregants. The role of K in the transfer of not only chromosomal genes but also the OCT plasmid can be seen from the results in Table 2 Wild-type cells harboring no known plasmids or cells harboring either CAM, SAL, or OCT plasmids had similar inhibition patterns for all the other metal ions tested.
The presence of the OCT plasmid not only imparts resistance to inorganic salts such as HgCl2 or Hg(CN)2, but also to organic mercuric compounds such as phenyl mercuric acetate (Table 3) . This resistance to organo-mercurials is, however, not manifested when tested against methyl inercury derivatives such as monomethyl and dimethyl mercury. It is not apparent from the data presented in Table 3 whether the gene responsible for conferring resistance to mercury salts OCT plasmid ( Table 4 ). The independent curing of the mercury resistance character, therefore, reinforces the concept that it is borne on a plasmid distinct from OCT and factor K.
Transmissibility and Compatibility of the MER Plasmid. Since all of the P. putida PpGl strains used in this study are sensitive to mercury salts except the OCT+ exconjugants that received the OCT plasmid from P. oleovorans (3), it is clear that the mercury-resistant character must have been transferred from P. oleowrans along with OCT. The independent segregation of the mercury-resistant character suggests that it is a distinct plasmid separate from OCT and factor K. It is not clear, however, whether MER is a nontransmissible plasmid like OCT, whose transfer is medi- AC 12 Inv+ 1 X 10-8 ated by factor K, or whether MER might be a transmissible plasmid capable of initiating its own transfer. The transmissibility of the MER plasmid was therefore studied. The majority of the recipients that received OCT from an OCT+MER+K+ donor (AC 75) also required MER. Similarly, when selected for MER+, the majority of the exconjugants acquired OCT. The transfer of either OCT or MER is almost always associated with chromosomal transfer mediated by factor K ( Table 5 ). The independent transmissibility of MER is evident when a K-derivative of AC 75 (AC 77) is used as donor ( Table 5 ). The transfer of MER is accomplished without concomitant transfer of chromosomal genes or the OCT plasmid. The mercury-resistant character could be cured from such exconjugants by treatment with mitomycin C, suggesting that the transferred character is determined by a factor that replicates as an independent plasmid inside the exconjugants. The frequent co-transfer of OCT, factor K, and MER as a group raised the question whether these three plasmids might exist inside the cell in some form of physical association. Although most of the chromosomal recombinants that inherit factor K do not receive either OCT or the MER plasmid, and a number of 'MER+ exconjugants may not receive OCT, it was of interest to determine if these three plasmids could be grouped'as, a distinct compatibility group from a study of their coexistence with other plasmids. It is known from a previous study that while OCT seems to be compatible with SAL, it is incompatible with CAM and cannot co-exist in the same cell without undergoing recombination with CAM (10) . Interestingly, MER seems to show the same compatibility behavior as OCT, while factor K has different characteristics from either OCT or MER. Thus, presence in the recipient of the three plasmids OCT, K, and MER depresses the transfer frequency of CAM by more than 1000-fold. However, most of the CAM+ exconjugants lose both OCT and MER, but not factor K ( Table 6 ). Introduction of RP-1 also leads to the loss of OCT and MER, but the frequency of transfer is much lower than that of CAM. The SAL+ exconjugants seemed to retain all the three plasmids. Thus, the transfer plasmid (factor K) shows a distinct compatibility behavior separate from OCT and MER. As is shown by the results in Table 6 (14, 15) . CAM, which is a transmissible plasmid co-integrate, has been shown to mobilize chromosomal markers at a low frequency, but ultraviolet irradiation of the donor cells prior to mating leads to an enhanced frequency of chromosomal marker transfer (16) . Whether the specificity to initiate transfer of chromosomal genes or nontransmissible plasmids by a transfer plasmid is determined by regions of mutual genetic homology among them is not clear at present. We have no evidence to suggest that factor K needs to undergo recombination or some stable physical association with some portions of the chromosome or the OCT plasmid to initiate their transfer. Since the recombinant or the exconjugant usually inherits the chromosomal gene or the nontransmissible plasmid and factor K separately, it is likely that, like colicin El transfer by Flac tral mutant (17) , there is no stable physical association between factor K and OCT or the host chromosome to effect their transfer. Physical isolation of factor K, MER, OCT, and the other plasmids, and determination of the extent of genetic homologies among the plasmids, as well as the chromosome, by DNA -DNA hybridization and heteroduplex electron microscopy would throw considerable light on the mechanism of transmissibility of nontransmissible plasmids and chromosomal genes by transfer plasmids. 
